total of 254 basidiomycete cultures have been examined for their action on progesterone. Of these, 54 showed transformation products by thin-film and gas-liquid chromatography. The major product formed by eight of these organisms acting on progesterone has been isolated and identified.
molecule. It was hoped that since basidiomycetes are more highly differentiated organisms their transforming capacity i.e., their complement of enzymes, might differ markedly from that of the lower fungi and bacteria used previously for the transformation of the steroid nucleus.
MATERIALS AND METHODS
Cultural methods. Cultures were isolated from naturally occurring basidiomycetes (identified by A. H. Smith, University of Michigan Herbarium) either by tissue culture of the sporophore or by germination of spore collections. Cultures were maintained on malt agar slants, under mineral oil, in the dark, at 4 C.
Inoculum was produced in 250-ml Erlenmeyer flasks containing 50 ml of 4 % malt extract broth. Pieces of mycelium were allowed to grow for 5 days on a rotary shaker at 25 C. The mycelium was transferred by means of a 30-ml syringe equipped with an 18-gauge needle with the point cut off. Mycelial clumps were broken up by several passages through the syringe. A 2-ml portion of the mycelial suspension was used for inoculum.
To 24-hr broth cultures, which had been incubated on a shaker at 25 C, were added 30 mg of the steroid to be transformed in 1 ml of methanol. After addition of the steroid, the cultures were reincubated on a shaker for 48 hr. 1  1  1  3  5  2  2   3   1   1   3  1  6  1  3  1  1  11  7  5  2  16  1  19  7  1  1  1  4  3  2   8  8  2   18   1  2  2  1  1  2  3 Privett and Blank, 1961) . When there was any indication of transformation on the silica gel plate, the extracts were examined by gas-liquid chromatography. A Barber Coleman model 10 gas chromatograph with a Sr'O argon ionization detector and a glass column (180 cm X 6 mm) at 220 C was used. Flash heater temperature was kept at 250 to 300 C. The solid-support, Chromosorb W, 60-80 mesh was siliconized (Howard and Martin, 1950) and coated with 0.5 to 1 % of one of the stationary phases. Four stationary phases were employed: nonpolar methyl silicone gum Retention times are relative to progesterone at 1.0. b Number of cultures is the number in which these transformation products were found.
c These products were isolated in pure form from some of the fermentations. SE-30, polar fluorinate alkyl silicone XF-1, polyether Pluronic F-68, and polyester neopentyl glycol succinate. The quantitative responses to various molecular species (at 500 v across the ionization chamber; Lovelock, 1958; Lovelock, James, and Piper, 1959) and their relative retention times (progesterone = 1.00) were determined with known steroids. This enabled us to get a semiquantitative estimate of the fermentation products.
Isolation and identification. Some of the transformation products were isolated from 7-liter fermentation batches by extraction with chloroform, chromatography on silica gel, and crystallization. These were identified by gas chromatography, thin-film chromatography, infrared and ultraviolet spectra, and elemental analysis. RESULTS A total of 254 cultures were screened for their ability to transform progesterone (see Table 1 ). Of these cultures, 56 showed one or more transformation products, in reasonable yield, when the extract was examined by thin-film chromatography. Table 2 shows the retention time and relative percentage of progesterone and its transformation products found when these extracts were examined by gas-liquid chromatography. No clear-cut correlation between classification and transformation products is obvious. Therefore, it would appear that morphologically closely related basidiomycetes do not necessarily contain the same complement of enzymes. Table 3 indicates the possible identity of the steroid transformation products, based on a comparison of retention times with standard known steroids. Some retention times are common to several basidiomycete cultures.
Cultures and identifiable transformation products isolated from them (shown in parentheses) follow: Cortinarius evernius C-351 (allopregnane-3,20-dione); Plutus granularis C-123 and Collybia dryophila C-59 (testololactone), Dermoloma sp. F-27, Hygrophorus conicus C-219, (6(, 1 la-dihydroxyprogesterone); Naucoria confragosa C-172, (6,3, 17a-dihydroxyprogesterone) . DISCUSSION It can be seen from an examination of Table 2 that the basidiomycetes possess a large number of enzymes capable of acting on the steroid nucleus, as represented by progesterone. However, only a few of these transformation products are produced in sufficient yields to allow isolation of the products. All the identified products isolated have been reported before as transformation products from other microorganisms (Peterson et al., 1952; Fried, Thoma, and Klingsberg, 1953; Meister et al., 1953; Schubert, Bohme, and Horhold, 1961) . In fact, it would appear that certain enzymes for modifying the steroid nucleus are very widespread in microorganisms, no matter how highly differentiated they may be.
